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FARM-WOODS MANAGELENT IN SOUTHERN MINNESOTA 1/ 


By John R. Neetzel, Forester2/ 


INTRODUCTION 


Farm woods ere an important but often neglected asset in southern Minnesota. 

In the 62 counties south of leke Mille Lacs there are about two million acres 

of woodland, most of it on farms cf which there are 137,000 in this area. In 
adaition, thousands of acres heve been planted to windbreaks and Ene lberne teas! 


Many Minnesota farm woods have been neglected because few owners knew kow to 
manage them properly. The owners have lacked the necessary knowledge because 
much of the accumulated experience has never reached them. However, there has 
been consideraole progress in woodland management during the pest decade. 


Many of the foresters who helped deveiop farm-woods practice in southern 
Miinnesota héve now gone into other work or have moved to other localitics. 
As these foresters leave, much of the knowledge gained may be lost to south- 
ern Minncsotve. with this in mind, several foresters who had had experience 
in southern Minnesota were contacted and their odinions were recorded. 


Acknowledgement is made to the foilowing technically trained foresters who 


d 
have worked in the area and who have contributed freely to the ideas and 
observations presented S 


ey oe eee ere 2 ce > ee 


af Compiied by the author based on his own observations and experience; on 
information obtained from Soil Conservation Service Foresters, Farm 
Foresters, Sxtension Service Foresters, Farm Leaders, sawmill operators, 
farmers, and others; and on available litcrature. 
This proicect was carricd out cooperatively by the Division of Forestry, 
University of Minnesota, and the Lake States Forcst Experiment Stetion, 
/ Based on "Forestry Terminology," Socicty of Amcrican Foresters. 1944. 
Windbreak-+a wind barricr of living trecs and shrubs maintained for the 
purpose of protecting the farm home, other buildings, garden, orchard, or 
feed lots. Shoelterbcelt--a wind berricr of living trees énd shrubs main- 
Gained for the purpose of protccting farm ficids. 
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Wilfred H. Laver, Consulting Forester, Winona, Minnesota. 
(Formerly Farm Forester, Winona, Minnesoté. ) 


Urban ©. Nelson, District Conservationist, Soil Conservation Service, 
Fergus Falls, Minnesote. 


Thor Bergh, Forester, Soil Conscrvetion Nursery, Winona, Minnesota. 


lee K. Moore, District Conservationist, Soil Conservation Scrvice, 
Red Wing, Minnesota. 


Harry Callinan, Conservationist, Corps of Engineers, Rock Islend 
Illinois (Formerly Forester, Soil Conservetion 
Service, Red wing, Minncsota.) 


Hans Latvala, Soil Conserveétion Service, Fergus Falls, Minnesota. 


Herbert G. Halverson, Distriet Conservetionist, Soil Conservation 
Service, St. Feter, Minnesota. 


Hinar Henrikson, Forester, Soil Conservation Service, Twin Valioy, 
Minnesota. 


Rey C. Cline, Farm Planner, Soil Conscrvetion Service, Buffalo, 
Minnesotee 


Dewey Hahn, Sarm Plenner, Soil Conservetion Service, Jorden, Minncsoté. 


Perker Anderson, Extension Forester, University Farm, St. Paul, 
Minnesotae 


Ray Wood, Assistant Extension Forester, University Farm, St. Feul, 
Minnesoteé. 


Acknowledgment is also mede to Doneld P, Duncan, formerly Extension Forester 
of Kensés and now instructor in the Division of Forestry, University of 
Minnesote, for many helpful suggestionse 


The writer is also indebted to many country egricultural agents, egricul- 
tural leaders, sawmill operetors, fermers, and others who heave supplied 
informetior on the eerly timber-resource history end general wood-lot 
probicms, including. utilizetion, in southern Minncsota, 


This metcrial, together with e review of available published information, has 
been summcrized in this report to serve as a background for agricultural 
leeders and farm foresters interested in improving woodland préctices in this 
erea. It also provides a basis for formulating future research progrems and 
for developing improved woodland menagement policies. 
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HISTORICAL 


Woodland exploitation and management in southern Minnesota started with 
settlement by the first northern Huropean immigrants, ebout 1840. Forest 
conditions and woods practices in their "mother countries" had immressed 
méeny of these early settlers with «= deep respect for trees. As & result, 
the woodlands on the newly settled farms, except where they were cleared 
for crop and pesture, were seidom ebused. If the homestead did not have a 
timber tract, in many cases a neerby forcst area was divided into smell 
wood lots. ne Nerstrend Woods in Rice County is perhéps the best known 


. 


exemple of such &n area in southern Minnesota. 


In the western Minnesota prairies, “tree claims" were setticd in the 
"seventies" and “cighties" with areas up to 80 acres planted to trees. 
Most of these plentings, however, were small, probébly averaging about 10 
acres per farm. 


On the timbered farms, part of the woodland was usually ecleered to provide 
erop &cresge. Before 1900 much cf the timber cut for land clearing was 
heéped into piles and burned, sometimes destroying entire sections of timber 
at one time. The uncut woodland wes often left more or less undisturbed 
except for light cuts of méture trees for fuelwood, fence posts, lunber, 

ard other farm ncedse 


The fuclwood merket required large quentities of timbcr during the early 
years of settiement. As an oxemple, there are reports of long caravéns of 
sleds carrying fuelwood from the Cleveland area to the flour mill, Stcte 
hospital, end homes in St. Feter about 75 years agoe ood wes élso supplicd 
to the riverboets which operated on the Mississippi River end as far up the 
Minnesota River cs Menketo. Most of this fuelwood came from land being 
clecred for ercp or pasture. 


By 1900, southern Minnesoté hardwood lumber wes finding its way into com- 
mercial merkets in Minneapolis and St. raul. itch of it wes also being 
used locally for home construction. An clderly savmill operétor tclls of 
cutting more then a miilion feet a yeer for meny years near his home at 
Racine, in Mower County, where today there is little timber loft. 


Thus, during the 19th century, the woodland acreage in southern 

Minnesota gradueily was reduced end the ciesred iand developed into ferns. 
Tho timber left on the farm wes generelly not disturbed. Where the soil 
ep and fertile, egriculturel crops were certzinly the best use for 


During early years of settlement, cattle were herded cn grass iicadows and 
open areas and were scidom allowed to run in the woodse About 1895, the 
deiry industry sterted to develop on farms which hed previously been used 
lergely for grain cropse The number of ecttle increased and for want of 
pasture, they were turned into the woodse 4s fence wire beceme available 
et recsonable cost, larger creas of wocdlend were inciuded in the fenced 
pasture end the ebuse of the ferm woods begen. No factor has been more 
important in the deterioretion of farm woodlands than the grazing of 
donestiec livestcck--ricstly dairy cattle. 
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In the past, and even today, considerable timber on stecp hillsides, along 
river bottcms or On soils of low agricultural véluc, has been cleared to go 
into crop nd pasture lend. Such prectice is not nuscosscrily poor weod=lot 
mnensgenent, but may be poor judgicnt in the long-time land-use end Pfarn- 
nanegenent progreme 


The woodlend ere@ in southern Minnesote is feirly well stabilized today, 
although sore of it still includes potential cropland. Under wise manage= 
ment, timber on lénd suiteble for cultivation will eventually be removed 
and the area put into crops. A somewhat siniler arca cf land bettor suited 
to timber than crops has been clcoeéred, and should cventually be restored to 
tinber prcecGuction, & long and difficult task. The "Consorvetion Job Ahead 
Stuay"S by the Soil Conservation Service, outlines the conversion needcde 
To accomplish this, tree nurseries must be developed end thousinds of land= 
owners rust be eneouraged to replant these lends to trees. 


Prior to 1920 little or no public attention was given to the southern 
tiinnesot= fern woodlend area end its problems. In that vear the Division 
of Forestry, University of Minncsota, inaugurated a study of windbreek 
plenting, primarily in the western part of the State. These planting 
studics have furnished muck velucble information on survival end growth of 
neny tres speciese 

In 1926, @ stete extension forester was employed and an active farm-forestry 
educational progrem was ineugureted by the Extension Servicc. However, one 
mean dealing with forestry problems on several million acres of farm wood= 
lands scetterea ever the entire Stetc could do little nore then scretch the 
surface. 


In 1933 the Civilian Conservation Corps program mede both manpower and funds 
available and &@ new cré dewned in farm Woodlend and windbreek nenogernente 
Also, the Soil Conservation Scrvice progrsn started in southeastern hinne- 
sota in 1935. Severel foresters were employed by these two egcncicse Fer 
the first tine, a considercble area in southern Minnesota was “exposed" to 
good forestry practices. liany wood lots were fenced against grazing; timber 
stand improvenents were mede in both young and old stands; woodlands received 
inercased protection from fire; field shelterbelts end farm plantings were 
meade; some supplemental plenting end direct seeding were tried in areas 
where the forest hed been depleted by fire and grazing; and local use of 
ferm woodlend procucts was denonstrated and encouragede 


4/ Typed compilation by the Soil Conservation Service for the organized 
Soil Conservetion Districts. 1947. 
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Since 1935 these foresters (first in the CCC and leter in the Soil Conser= 
vetion Service) have done en excellent job of pioneering in the farm wocd- 
land field. About 1941, the woodlend-ranagonent progren feded with the 
discontinuance of the CCC, The farmer's wood lot is still considered by the 
Soil Conservetion Service to be an important pert of the farm plan but 
reccives no special attention. Greduclly the SCS foresters have been shifted 
to other arces or have been assigned as farm plienners or District Soil 
Conservation leaders. Little or no writtcn record exists of tho forcstry 
work done, or the observétions and acccmplishnents of these mene At tho 

end of 1947, except for the two State Extension Service Foresters, no 
publicly emplcyec foresters were working in Minnesota south of the Twin 
Cities. 


In #pril 1948, a Ferm Forestry project was assigned to southeastern Minne- 

sota under the Minnesota Department of VConservetion.e Mr. Snil Kukechkea wes 

loeated at Faribault, Minnesota, to work in the surrounding territory. At 

ke sae tine Hilton H, Lerke wes assigned to Cambridge, Minnesota, to work 
as Farti Forester in the surrounding counticse 


Since 1936 the Federal Agricultural Adjustment Adrninistretion (now Produc- 
tion end Marketing administretion) helped promote good farn-forestry 
practices through benefit payments for planting, plantation care, end timber 
stand improvement. Most of the payments heve been mede for planting and 
ebout 11,772,000 trees have been set cut uncer this progran. 


FOREST CONDITIONS 


The 62 Minnesota countic 
clude 2,015,400 acres c 
eaaer iets, each represen 


south of Lake Mille Lees (see attached mep) in- 
Perks woodland. This area has deen dividcd into nine 
ng feirly uniform conditions: 


ky 


Woodland Froportion of 
District area 1/ total area. 
(acres) (Fcreent) 

1. Southeéestern Minnesota 464,400 14.2 
Ze Mankato 148, 629 4.6 
3e Scuthwestsrn Minnesota 24,746 0.6 
4. Upper Minnesota Valley 45,072 1.0 
5. Big Woods 208,051 ' 8.35 
6. Twin Cities 142,652 10.6 
Ve Cenhridge 214,569 Weare 
8. Little Fells 477,690 17.4 
9. lake Rogion 289,591 11.1 
Total 2,015,400 8.0 


1/ Based on 1945 U.S. Census of agriculture. 
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The woodland is distributed between the mejor forest types recognized by the 
Forest Survey in southern Minnesota as follows? 


Percent of 


Tinber type pep ens) 
1. Northern herdvwooés Aha: 
2. Aspen el (8) 
Se Oele 20.6 
4, Lowland hardwoods 9.6 
5. Temarack 4.5 
6. Scrub ock 1.0 
7. tiiscelleneous and noneormmercial pee eae 
Total 100.0 


These timber types very as to locat 
and relative importence., Only the u 
herawoods, tamareck, and serub oak 

econcnii ¢ scponnenre. 


ion, forest ecmposition, cheracteristics, 
orthern hardwoods, aspen, oak, lowland 
types cover sufficient acreage to be cf 


v 


1. Northern hardwoods are found on uplend sites in southern, south- 
castern, ond central Minnesota (largely in districts 1 tg) Dig (Gis 
end 8). The principal species are suger méeple, hasevecd, a oek, 
#merican elm, and eastern hovhernbeam (ironwood). Stands of all 
age classes are found although the majority are of saw-tinber sizce 
This is the most vaélueble timber tyne on ferms in southern Minnesota. 


2. aspen stands in ate this species makes up et least half the volune 
are found et 1 the northern counties (districts 7, 8, end 9). 
buch of this ¢spen is unsuitcd to the soil or has been burned 
repeatedly, so thet it is unlikely to produce anything better then 
low-grade pulpwood. A pertial understory of belsem fir, pine, 
and inferior hardwoods is cotmone 


Se O&k is 4 mixed type, cheractcrizcd by white, red, and bur oak 
in ee With suger maple, basswood, and other hardwoodse 
It oceurs mostly in the Soy ncesteee, scuthern, and east ccntral 
part of Minresote (districts 1, 2, and 6). It is siniler to the 
northern hardwood type, except thet oaks predominate. Most oek 
stands are fron 70 to 75 years of &g6e 


4. Llowlend hardwoods, chicfly cottonwood, bleck ash, 4i:crican cln, 
silver (soft) maple, and hackberry occur clong any streem courscSe 
This is « noist soil typee These trees, hovoever, will not develop 
Where the water is stegnant or where the ground is flcoded for 
long periods of time. Trees in this lowlend-hardwceod type grow 

more rapidly than any other in the farm woodland region end ere 
usually even aged within the stand. However, stands of scverel 
eases can often be found even cn smell arcese 


5. Tamereck is a truc swanp type. It is usually found in the 
northern areas (districts 6, 7, 8, cnd 9). uch of it is in 
smell petches of lowland in ferm pastures. Grazing hés deen 
severe; cutting of small posts and poles is comion.e In general, 
this type is understocked and in poor condition. Most trees ere 
from 2 to 6 inches in diancter with a few scattered older ones 
Which were not killec by the sawflye 
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6. Scrub _oek includes ell of the oak species present in the area, 
but in a stunted or dwarfed condition. Bur oak is the key 
species; northern pin oe@k is also present. The type is generally 
limited to the southern half of the State on the dry, gravelly, 
and sandy soils (districts 1, 2, 3, 4, 5, 6, 8, and 9). 


7. Miscellaneous and noncommercial forest land is found throughout 
southern Minnesota. It consists of heavily grazed and deforested 
areas where the stocking is too light to be considered as forest, 
and of small areas reserved for nark or recreational use. Small 
patches of spruce swamp and pine are included in this classification. 


Woodland Grazing 


About 80 percent of the woodland area in southern Minnesota is grazed. In 

some cases the grezing is light and se@sonal. On more than half the area, 

however, serious grazing damage is evident by the high "browse line" on the 
trees and shrubs, and the generai lack of small trees and reproduction. 


Grazing is more common in ths upland types but has caused also serious 
damage in the lowland areas. More than any other factor, grazing has con= 
tributed to the present low stocking, poor size-class distribution, and 
infcrior composition of the wood lots 


Owners of woodland now being grazed often plan to clear it. Grezing is @ 
convenicnt and raticr incxpensive method of stz2rting the land-clearing 
Dro ject. 


eree continucs to decline in southern Minnesota, the 
i is on the increase. This is a 
Cc 


While the total timbe 
C t 
his pronocsed ecercage is lergcly on land that should 


area of timber protce 
whi 


healthy sign, for % 
remain in timber. 


No scrious insect or disease infestetions have occurred in the woodiands of 
southern Minnesota. There ere, however, several forest insects and diseases 
Whien eause consiccreble damage. 


now spread 


Blistcr rust, which is & scrious disease of whi Ss 
S iich could be affected by 


throughout southern Minnesota. Old-grovwth pins 
the disease represent a nogligibie pert of the 
being cut at a ravid rate. Natur@l white pine it 
asurcs for the blister rust (removel of current and gooseberry 


Contral me £ 
bushes) is herdly justified excent in a fow isolated casese Beceuse of 
this @iscase the plenting of white pine on farms is questionable. Under 


P 
no circumstcnces should white pine be pilsuted within 900 feet of cuitivatcd 
or native current and gooseberry bushese 

Most oaks and aspen are affectcd by heart rote This is especially truc of 
trees in stends originating efter fire or growing on oe not suited to 
their best development. The acecleration of growth through frequent cuts 
end the hervesting of erop trees ct younser ages ere suggested control 
MGASUTESe 
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The bireh borer occurs in most birch stands, which, however, cro reletively 
unimport-nt in this areca, 


Oak wilt appears to be very serious in somo stends in southoestern Minnosotae 
Grazed end ungsrazed erces scom equally susceptible to attack, which usuclly 
occurs on limited portions of a stend, but on these ereas the kill is often 
compiste. This disease descrves ccreful study es it may be an important 
factor in future ock stands. 


Forest tent caterpill:rs and spring cenker worms periodicclly defoliate 
northern hardwood species, cspecially sugar maple, besswood, end elm, over 
considerable arcas. The understory of reproduction often is dameged scriously 
but the lergcr trees usuclly leef out agcin efter defolietion without 

appercnt permanent harm. 


Wildlife 


Harm windbresks or shelterbelts and wood lots ere favorite refuges for 
pheascnts auring winter storms, and provide nesting places for those birdse 
ue n Woodland is the naturel heunt of cottonteil rabbits, skunks, 

Ss, end foxes, Meny songbirds use the farm woods for nesting places 
tection, where me woods occur elong strecm benks, they often are 
frequented by ruffed grouse, recoon, and deer. The importence of farm wood- 

ands to geme ménagemert, 2 shea recognized by specialists, deserves studye 
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FOREST RESSSRCH FACILITIES 


The first ferm woodland reseerch in Minnesota was undertaken by the Division 
of Forestry, University of Minnesota, about 1920. In 1935 the Soil Conser-= 
vation Service put in some farm-forestry demonstration projects et Winona 

end Twin Valley. Shortly thercafter the Lake Stetes Forest Ep a Stetion, 
in eooperaticn with the Div isions of Forestry end Engineering of the Univer- 
sity of Minnesota, carried cn seven reseerch on the use cf home-cut aes 
on the form. 


At no time has the research progrem of 211 the ezencies combined more than 
seretehed the surfeec of wocdiend management problems. Considering the 
tinber volumes, growth possibilities, and the need for trees in @ scund 
soil-conservetion farm progrem, southern Minnesota hes never roecived ade- 
quite attention.e 


The following agencics have an interest in Windbreak and woodlend reseerch 
in southern Minnesota’ 

Minnesote Department of Conserv ation, Pittmen-Robertson progren, 

St. Paul 1, Minnesota (Wildlife hebitat). 


é, St. Feul 1, Minnesota 
G Shee (Fe i eeeveae: and home use of local 
lumbcr) ° 
Division of Agricultural Engincering 
Home usc of loeal lumber) 

Division of Ssriculturel Sconomies (land use) 
Weyo Forestry end Horticulture Institute (tree improvemont studics 
and Christmas trec production). 
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University cof Minneso 
Division of Fo 
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lake States Forest Experiment Station, St. Paul 1, Minnesota (all fields) 
Hormel Foundation, Sustin, Minnesota (tree planting) 


U.S, Fish and Wildlife Service, Winona, Minnesota 
(Bottom-land hardwood management) 


The following publicly owned areas offer possibilities for forest research’ 


Nerstrand Woods (Minnesote Conservation Department and Division of 
Forestry, University of Minnesota, St. caul 1, Minnesota). 
Nerstrand, Minnesota (near Feribeult and Northfield). 


Whitewater State Park and Watershed (Minnesota Conservation Department), 
Winona, ilinnesote. 


Rosemount Research Center (University of Minnesota), Rosemount, 
Minne sotae 


Upper Mississippi Wildlife Refuge (U.S. Fish and Wildlife Service), 
Winona, Minnesota. 


Nine-foot channel navigetion project lands - Southeast along Mississippi 
River from He stings to Iowa line. (U.S. Srmy, Corps of 
Engincers) 150 2. Kellogg Blvds, Ste aul, Minneso 


Winona City Forest, Winona, Minnesota 

Wascea Agricultural Experiment Station (University of Minnesota), 
Wascea, Minncsotae 

Morris Abpicultural Experiment Stetion (University of. Minnesota), 
Morris, Minnesota. 

Aicxender Remsey State Fark, Redwood Falls, Minnescta. 

Beever Creek Valley State Fark, Caledonian, Minnesota. 

Birch Coulee State Perk, Morton, Minncsota. 

Cemden State Park, Lynd, Minnesote. 

ort Ridgley Stete fterk, Feirfex, Minnesota. 

foreee Austin State Park, Austin, Minnesota. 

ehn A, Latsch State Perk, idimnieske, Minncsota. 

Saplan Woods Stcte rerk, Owetcune, Minnesotae 

ie Cerlos State Fark, Cerlos, Minnesota. 

leke Shotck State Ferk, Currie, iMinnesotc. 

Minncope State Park, liankato, Minncsotae 

Sibley State Fork, New London, ‘sinnesota. 

Minnesota State Hospital, St. pee iMinno sotae 

Cemp Riploy (U.S, Army), Little Folis, Minnesote 
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PRESENT KNOWLEDGE CONCERNING MAJOR WOODLAND =ROBLEMS 


Observetions on windbreak, shclterbelt, and woodland manageront in scuthern 
Liinnesota heave been sumcrized under four headings, as follows: 


1. Manegencrt of extshtne standse 

2. Utilizeticn cf harvested products. 

3. Woodland grazing. 

4, Wood-lot, windbreck, end shelterbolt planting. 


Menegenont of Existing Stands--Major Forcst Tynes 


~~ ee ee 


Little actual researeh has been Cone on menagenent of wocdlends in scuthern 
Minnesota. ‘The conciusions prssented, therefore, are based upon cxpericnce 
oar end impressions end observetions of local foresters. While the 

enerzi principles of uantgerent are ee for the common forest types, much 
renains to be determincd regcrding the best treetuent for vericble condi- 
tions under waich the types are found in southern Minnescta. 


1. Northern herdwoods.--Sxperinents elsewhere in the lake Syates 
desi 2 2 


indiente ot whe . penoral esirability of scicctive 10BB1N6 y nd 
resicent foresters feel thet this practice will also be accept 


abie for tke type in seuthern Minncsote. Hay eaee- the intensity 
of cutting end the frequcney of logging operetions will very 
from plece to plecs. Tke extcnt of the first cutting should 
rengo from very light, where iittle or no reprocuction is 
present, to perheps half the volume where cnly lergs mweture 


trees ere found and advenced reproduction, especially of the 
’ J 
Jeéreer sizes, is present. The length of time between loggin 
> ’ + 
operaticns and tue amount cub snould be bs oe on the rate of 
erowth eni emount of reproduction obtained following the first 
cutting Present stends range up to i, ca boer a feet per acre, 


s 
but averegc ebout 2,000 fect per f&erce. 
2. Aspen.e--Since the trces in this type in southern Minnesote are 

usuaily of interior ns race the cim of cutting should bo to 
salvege a merckantadolh oducte Cutting practices should also 
fevyor the conversion of ee stanée to more desireable species. 
This conversion con best be acecuplished by hnervesting the 
merenertable cspen end MONTES ng sccn trees cf cesircble species. 
ot practice will usuclly uocn cbhout < one-half to two-thirds 

nitirl cut of tac aspone Enoug: shede should be left so that 

er tidl not sucker or sprout ee eally, and the stand 
left open snough to cheour ge the dovelcpuent of the presont 
understory of better syccies which mey be proscnt. This will 
also perzis acaitic 1 secding of desireble species. Aspen 
siould be nervessed at & reletively cerly cge as it deteriorates 
rapicly. ‘where © sufficient stocking of desir able trecs and 
rovroduction is net Availeblic, it my be best to elcar cut the 


ba RRs 


ar 


5/ Rerovel of neture tinber, usucily t “tae oléest or largest Bross Cistee cs 
single scettcreé trees or in sell groups et roletively short intervels, 
cormionly 5 to ie vears, repesteda indcfinitely, by means of which the con- 

tinuous ee isient of netural reproduction in the stand is encouraged 
ang an unoven-cees errengorent of trees is mainteinedc. 
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aspen and plant to other species. Such plantations would require 
reiease cuttings to keep them ehead of the aspen sproutse Little 
is known regarding the best rotstion for this typee Growth and 

yield information is needed for aspen grown in soutnern Minnesota. 


3. Oak.--Most iocal foresters agree that the oaks in southeastern 
Minnesota should be cut selectively (single tree selection), sone- 
What like the northern hardwoods. Other foresters, especially 

those from outside ilinnesotea, believe thet cleer cutting is the 

best silvicultural practice for oek. In the western part of the 

State, near the prairie, fucivood and posts are about the only products 
that cen be obtained. Therc, clear cutting with a rotation®/ of 

20 to 40 years, depending ape growing conditions, seems beste 


4. Lowland hardwoods.--Cutting practiecs recommondod for this type 
very fron clcar cutting of pure cottonwood stands to e two-cut 
sho ltorwooa2/ in areas oF aes soft maple and ash with little 
reproduction, to @ light selective cutting, such as recommended 
for northcrn hardwoods The oresencc of an advanced growth of 
snrubs, sogether with fhe hazard of developing a heavy sod thet 
ean only be broken through netural succession, meke hi 
@ifficult to menage. While the lowland-swemp species resced 
readily in ficids and along stream banks, they are herd to re- 
establish where the stend hes been See ebused by grazing or 
poor cuttings Bane ce Bach stand must be given individuel 
consideration with the two-cut Susuparseadl 3 method perhaps the 
best saiedtouad: systome 


5. Tamerack.--There is little or no experience in the management of 
this typee Where stands are undisturbed by grazing or fire, the 
periodic hervesting of morchentable tress is suggested. Olear 
cutting in nérrow strips ie to two times tree height in width) 

curing natural regenera= 


epucers to be a Gere a method for sc ry 
tion in some stends. e hes been practiced, a heavy 
underbrush end sod develop “With little or no small tree growthe 

is recommended with © roteétion suf- 
ficicnt to produce 4-inch fenec posts. The rem&inder of the 
stand will be usebie for firewood. On the better sites where cin 
end suger maple occur, it mey be dcsircble to leave sced trees of 
these specics ror resecding t a. However, unless these 
species grow in clumps, they may develop into wolf trees. It may 
be goes atle to ietve & few scrub cele: cround these bevtcr species 


6. Serub oek.--Cieer cutting 


to kelp prune the Jowey brenencs of tho desirable treese A 20= to 
40<-yorr rotstion should ineciude all site conditions. 
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6/ The period of years rceauircd to estcblish end grow tiimber crops to a 
specificd condition of maturity 
7/ Removei cf the meture timber ins se 
period of years equci usudily to n 
not more then one-tonth of the time 
of which the esteblishuent of neturcl xr 
shelter of scoed trees is encoureged. 
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7. Noncommercicl.--Cutting precticcs for noneommereicl stands are 
Gifficult to generalize. The cim should te to letve secd trce2s of 
Gesirabie species and to harvest species which ere not wented in 
the future stend. In gencral, mancgeront shculd be by individual 
tree selection. In some cases it mey not be economiccl to harvest 

catterea undesirable trees, and it may be better to kill them by 
girdling or by application of nonpoisonous chemicals. 


in addition to cutting practices for older stands, there 7 noeee Tor timber- 
stend ce diego in second-growth stands of all specics. here is so eee 
experience with youngcr stands in the wood-lot arca, that ne 1 


“ 
tions efnnot be neeee This phese of :anegement should be given consideration 
When developing & research progrom for this region. 


Ail recommendations for cutting practices in the form wood-lot types cre 
prediccted on the assumption that the stand will be j provectea from SrezZinge 
2 grazed wood lot cannot be nartieliy cut without rapidly spscding up the 
destruction sterted by the livestock co S/ 


me } 


isposal meesures other then reasonebly close utilization ere con- 
essery for eny of the wood-lot types. ILegged-over «reas are usuclly 
logging slesk when surrounded by open ficlds and uncut timber, does 
ht €@ sericus fire hazard. ost logging is in the herdwood types 
ane ore oie itively fireproof. 


> market, 


The cutting vractices recormended ie 
NOTE e owner or from the sale of stumpagce 


either throuch large-sec le oper 
Suc cutting practices ere nceded whercve 


SG o¢ lot is of sufficicnt size 
(40 ecres or nore) te justify precticel Oper htenaer Msee wood lots are, how- 
ever, sméiler, and the méjority of the products harvested are used on the farn 
or sold in rough form. Here én indiviéucl tree ie eS besed lergely upon 
amnuel or periodic growth, is recommenéca for all tinber types. 


The degree of cutting and the cutting method is usuelly cicta by the nature 
P< ra) 


ib tea 

ef the dend itself. For example, on the stoco hilisia cutheastern 
Minnesota, very light cutting is rccormmended to rsterd water runoff and to 
protect the soil from washing awey. A similar stend in & cove 

dang could be cut muck heavier withcut destrcying its value in soil conserva- 
tion or for timber precuction. Likcwise, where & wo the 
Windbroak, it should be cut lighter than c similar crca iocctead in some renote 
pert of the farme 
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Utiitizetion 


Utilization of the products harvested from ferm woodlands of southern Minnesota 
is discussed under two headings: 


1, Home use 
2. Markots for surplus neterial. 


| 8/ Sce "The Velue of Feri woodlends in Oerver County, Minnesota," by 
Willien A. Duerr and C. H, Simonds, 63 ppe typed report, Lleke States 
Forest Experincnt Stetion. 1940. 


“total? 70% boas ai eit 
alge ft ‘mh Bs wronl soape age Lin Re phesds: 
hb sshaetnoes Logon dadb. 28089 toh-souw adit nr 
— gakdpriatecss xuwty od Mande Grocuuereme: 2 oqtig & zi 

E eatcipet ohid wt apenas foeonct 8. a 


f: eee 7q pilteve 2 ancfto F 


. _e ae a ty i» v? 
a. ty ate \ ~ Lo i s wee 12% § 
. : botestese of Elie bos it dadd Bott - fia 
Lin ed Veh] we uae oe Mh ibkte le bes Bw ner 
085.29 SR) ER AES. meet ‘ubbane bee of bo | 


pie Ce SA SI BERLE IS BeOy ager 


te ‘ 4 ' ony? v OD as > - chapel Las 
aitacch  deatyrvilinsenne of * 7 [  4iorsd ons) aus2Kon, a) seeee 
ee ; : stoascenl? Lovit: et on 


: 

3 : 
oo" 
Me 
q 
ts, 
— 

3 

. 

at 

‘ 

a 

ts 


_ - Seley ts a —_ sal A : 7 he’ ia oot Be 9 hepoiey plots 
pute’ % alae vil 2 . it ot anode pak ies ee 

et), a pe ee - ‘ a“ - Q : j ; a! “ee e sheer e. galt > 
| sna = ls ¢ ay ee : vt i 9 ,2fO “i > = fh id i nem ' eco pong ‘Ss : 


wy g?i- @ ie ‘) : , a 
> RY, * > - wil 5 an % . A J ak i 4 7 a J 
7%) . 4 ~ 7 Sonal : aH » rose > dae ae 
at . : & eo: ‘ ‘ 
. > \ : t : ae eaitaniiee: * 
at wed 


ee , by wit: ) + bso anidene T9\6 
Ps aateaiae at : jude on Lcroao zo% oShuaet. 2 
i ; J : ea, is: ape CN : 

odes ih. « fen —_ ‘eit “% Ries ‘t 
reek - ind . { Y WIT Coe Pt) au pie 

, - ‘om pgp as | ' dat - . ins aohitese 


¥ ee JSAS se Ee 


J&cew tack aevt doeseret edoyer: oy cat? he. 


ETOtsijs ws is 
tac bel ‘CMe adap k 


: ems oteul oe vi 4 
 ghobeot a auiqavg ot ‘gcugiet: fee A 


Home Use 


Surveys of form-building requirements indieste thet aig quantities of 

lumber ere used cn the averese ferm. It has cls> be founc that farn 

buildings ere gonerally in poor repair end that nu 1ony ee repli-ccerente 

The appliertion of these general observations t- ‘goubhors Minnesota con= 

ees hes not beon made and buil€ing necds and requirements mney vary in 
the different farming creas within this territory. Also, no study has been 

meade of the extent to which locel lumber has been used for rorn buildings 


or 
in 


= 


an estimete mede of the eee use of Local Turbor in the futures 
general, only e small part of building ncoeds heve been net by local 


dumber aveileble a Ss oe wood lote MWMcst fermers own only a snall 
fercage of tinber (5 to 15 ceres) end usuclly cen use prictierlly all it 
procuces for limber, posts, and fuel. 


iumber.--licrie use of lumber wes groetly stimmleteé during the wer 
yearse Sorie forestcrs believe this inereesed home use will continue. 
Others feel thet formers will >ptain nest of their necds from local 
iurberyerdse Still cthers point out that the supply cf usable tinber 
in the wood lots is decretsing, end unless this trend is errested 
through ecdoption of better forest practices, home cconswaption of 
timber will decrease. 


fern-puilding construction, substitutes such es tile, conercte, 
steel Gnd aluriinum are gradually replacing rough lumber mado locailye 
These substitute building matericls are being offectively advertised 
and solc¢. Lumber, especiaily home-cut lunocr, does not heve the bene= 
PG OL ecverpLscinees 


here is @2lso & trend toward fewer end better builcings on fartise 


his e=ils for the use of better quelity, we L<enufactured luriber 


Local lurser would stand 4 ak better esance of general use if it: 
were sawn es well as thet prsduced et the turn of the century. How- 
ever, the skilicc sawyers aes active heve pressed on ane the younger 
generation are interested more in speed of operation then in queclity 
of work. - Alsc, the frequent moving of mills often results in poor 
Seine of the stwiilis Eee poorly sawed iunbver G Sal 
niethods ere needec to restore the gencral. acceptence of loccl lunbere 


In the eerly cays some huilcings were buiit.entirely cf locally eut 


lumber, and ecrventers were accustomed to tiis materici. Today, at 
least pert of ite lunber for farm buildings comes from local yerds 
ane is imported from outsice the torritory. It is dry, caceurately 


sized ané surfaccd, and carpenters prefer it to the lecal. procuct. 


Loeel lurber would be in much Ba ee usc Ror aoe it were pepe eo 
oe lg ele ae face n 


fis verious cocies. 


The better trces on ueny ferm wood lots hevo been reviovecé for lumber 
or special products, end grazing hos deteriorated the remeining sténds. 
Although a lerge cereage of timber renfins, sawlog volune is decreés- 
inge To improve composition end grewth of most of tiese stands, the 
poorer trees should be culicd out. Unfortunately the only cutiet for 
this loweregrade reterial et the present time is on the fare 
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Fence-post needs and uses.--liost fence posts used on Minnesota farms 
are of wood. in the prairie areas perhaps 15 to 20 percent steel 
posts are used in ective fences, while in the cut-over and heavily 
timbered areas few, if eny, steel posts are found. 


Only & small percentage of the wood posts used are treated with 
chemicals, and these are mostiy aspen and birch harvested and used in 
the northwestern pert of southern Minnesota. White and bur oak, the 
enief species used for posts throughout the erea, are seldom treated. 


Fence-post consumption in the Red River Valley is on the inercese. 
For many years large farms typicel in this arca have been uscd only 
for grain and potatoes, and few fences were ncedcd.e As these farms 
ere Drought under improved land-use prectices by en effective soil- 
conservation program, more cettle will be rcised end better crop 
rotetions practiced. This diversified agriculture calls for partial 
encing of the farm. It is anticipeted that the numbor of fence 
posts used in this erca will increase during the next several decades. 


oO 
Most ferms werc once fenced on the exterior sides and h 
cross fenecs.e It is no longer necessery to fence secinst divestoel 
from vithoute Fenecs erc now built to kesp livestock insido rotated 
pastures, which require less fencing. Gradually, fonces not necded 
ere being abéndcned and torn down. The substitution of tractors for 
horses calls for lerger fields end fewer fenecs. Hiectric fences, 
Which recuire fewer end smailer posts, are also coming into wider use. 
The decrease in fences is offset pertisily by the adoption of contour 
cropping Which tends to incretse somowhet the fenee mileage. Hovever, 
where fences are now necded, many farmers prefer stecl to wood posts 
beceuse they are lighter in weight, casier to set, casier to pull and 
move, cluse less demege to the wirc, and are reletively sefe for 
livestock during lightning storms. 


Elsewhere in Minnesote, the amount of ferm fencing is decreas 
ed st 


Some wooden posts will siweys be nesded for corner, brece, and géete 
posts, @nd cround barnyerds. A few wooden posts will be used in the 

steel fence to give it Siler ctms specially in fences required in 
eontour ferming, the general trend is toward less fcenee and more use 
se of wooden posts may continue to decline, 

wnsive mcthodGs and cquipment to pecl, shépe, 
ive wood posts would help offset this, par- 
posts could be produced more choaply than 


ef steel. Aithough nee u 
the devclopment of inexp 
Sherpen, preserve, ana d 
ticularly; if treated woo 
competing material. 


Sue E008 ue Bees production and uso, both on the farms end in smell 
ea hes decreased stoadily auring recent ycerse cs 
ea ete, for eee gine ye had several active woodyards but now 
has only one small yard es an adjunct to e coalyard. 


Many of tho older farm and urben homes are being modernized and ere 
installing central hecting plants. suclly a stoker or en oil or gas 
furnace is replecing the several coal or wood=heating stoves. ilinne- 
sote is reported to heave installed 100,000 now oil burnors in 1947, 
and & considercble number of these were used in modernization of hecat- 
ing systcms on the fcrms. 


Bo TOE ee 


= Pe sciatica writ om oh vats at cones bok ote tt 
Bc , tae toa seed ovnd hahaa git of Laskont | 

a) " pio caolt ok yhoian emer eoames #OT batt 4 woo 
a | <hiog uvidsot}o da ae sonhden “tg onate taeund howard 4 | 
Poe yore cottod fet blot ed LL fw okey ome eonnoeg a . 
i Loltang a0t alion etethonixgy Bere barpoehh ake? ee ae ) 
; Hoe F Coes fi ;. ie Bow aq ko bears BE on aeray 


CAGE #q ' y 
igh. opm hs he. Bot ape nk fet 


. 


” 


al itis $405 1.49 wie Pion i 


| stovored af autene? saat to aasume ote _cdononatl eh 

I fitur wa b ecdia tlie wit: oq Georg? eo Oia. pint 
eh Yowta yi! dactime corst of Yaseguos jel Ct es ak peterecy 
: A : Api fie. GHOS ‘oF 'F ah ny: POT a a8 aoouol gtyodet’ 
baie yt Pom, eMore" vtiouhod® gnuteonet spa otinpwe £2 abo Lube | gt 
* amoceot? te tof cul eo NS 4) wrod woe Bs berabe 30 mtod 
 sosm.t ebtton.S scosct comet bes abhels th rtd 0% eLfe | 
i % ateot oli tna be Lou pias! 
i y y wei hitters forte af soot + ag can 
2 veavowe sahratia cote? ot drduncge seroma of Blea Mots 3 
| gieog Soow od 1 aod foots etart: YAQR ,eoeQnt Wah one asia 
bos Lise oF “tote (tae of tobeso pte imr es: ae tiie ores) yaa A 
mo 7 wry? t a io iy eg . sent 1% ya i+ 5 Sey ea, aRok cut 
_ : 7 "RT ere wore oa wie of mae tUeh 3 


i a i *ot Botoon od agains £in0 ateoy. pens? 


,horgrwd Stuvts eno 


Sina of 26 ee * oft no Sted «Gow PER CHL FES Dai } 
geenth «ee iuy etoeKs 2 sales sours bussexonk eek 

won ded eharyiacs ovites Dugovam & ad) Wrote? phe GaeRO 2 
Sate bergicus % e& dog ey me an Bay meet 


ee wes bap eietobe _aled oS gait HSA be. x5 


As rurél clectrificetion is extenaec, cook stoves using wood are being 
repicecd by electric rengzes. In ereas not supplica by ciectricity, 
bottle-gas renges and oil-burner heaters aro replacing wood-burning 
stoves. ven the wood-burning hecter for the stock water tank has been 
modernized by thc use of coal, oil, or electricity as fucl. 


Wood &s a fucl, except on backwocds farns S, is on the decrease énd there 
is no cvidence that this trond will be checked oven by “herd times." 
Todey, most fcrms and small urben communities do not even have facilitics 
to burn the wooden boxes, discerded lumbor, old fence posts, slebwood 
from sevmills, and the dead end dying troes which accumulate in shelter=- 
belts. Thisusabie fuel is largely Icft to rot or heaped into pilcs and 
burned es trashe 


im) esi aric eo x - « 
he development of stove or furnace designed to uso wood more effi- 
icntly probably would increase the use of wood for fuel, especially 

on fortis with lerge wood lots. 


Markets for Surplus Meterial 


Some form wood-lot owners heve wood to scll, but usually do not know much 
ebout its volume or value and often scll it for less than actual worth. Often 
they meke lump-sum sales, by erea, with the buyer removing what he wants, 
leaving the area covered With sicsh. If the land is to.be cleared for 
pesture or cropland, and a feir price is reecived, this is probebly en 
eecoptablo scles practice. 


6 wood lot is to be meneged for tinder production, lump-sum stumpage 
scles are genereily unsatisfactory. Foresters rerce that product sales on 
the skidway or landing, with the farmer doing his own logging up to that 
point, «re most desirable. In this wey the cwner reccives the greatest cash 
return from his wood lot end riarkets tee products iike other agricultural 
cropse Such sales prectices usuelly have bcen felliowed only in the few cases 
where ferm-forestry cssistonee was provided. It is douvtful if product seles 
Will materialize to any extent until worc farm-forestry hely is aveileble. 


"Froduct scales" will become more corzion when product specificetions can be 
elecriy defined and markcts and price informetion made readily available to 
fernerse Such marketing services heave becn developed and maintéined for 
most fara procucts, ané soe st*tes heve developed a marketing service for 
weod-lot products. This is desiredle in securing improved tinber managenent, 
ond assuring & tiwre stabilizcd production from the woodlands. 


Included with ¢ marketing serviec cculc ie short netes on new cquipment and 
IPPPOVed. =lotao ds of logging. Informetion on tinbor Sees could also be 


distributed in this way. 


It is doubtful if cven under good menagoment and with 4 nerketing service 
all wood hervestod could find a ready uerket. Most trees cut for stand 
improverneat are suiteblic for chomical wood, pulpwocd, or chips for & roof= 
ing or siniler industry, but no such nerkot cxists in southern Minnesota 
today. Conseguen tly, cuttings ore only dcing meade for products with é 
ready merket. This results in‘reroving the better trees and leaving the 
sténds in poorer condition, One of the pressing problems to good woodland 
end windbreek rantézerent in southern Minncsota is the developicnt of an 
active cash market for low-grade wocd. One cr more now industries using 
low-quelity matcrial might well be permznently established in this area. 
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Not ell surplus wood is in the form of decadent trees and inferior species. 
There is, today, a considerahbie quentity of high-grade besswood, sugar maple, 
ash, end elm, suitable for veneer ills producing a high-grade producte 


5 


These veneer logs cormand & high price anc mcke woods operctions nore 
profitable. 


Grazing by Doriestie Livestock 


zing by donicstie enimais and poultry is the nost harmful practice pernitted 
in tne fern sheltcrbdelt and wood lot. Foresters agreo that livestock must 

be kept out of the timbered area as the first requirenent of good forest 
wnage.icnte Theo corments which follow ore bused lergely upon experinents 
eonducted outside of Minnesota or on local observations rather than rescarche 


Ths oak forest appears to be harmed by grazing more than any other tinber 
t 


ype, becouse of the scarcity of advanced reproduction even in undisturbed 
stancse 


norvhern nérdwood type suffers somewhnt less from grazing then the oak; 
s bottou-land heréwood type appears to be least effected. Fossibly 
the aemage to these letter types is as grcat as in the oak forest, but 


beecfuse of morc prolific scedirg the trees in the mixed-herdvwooc and 


In the bottorm=<land type, the dense brush cover restricts its use by cattle 
and gives reproducticn & better chance to develop. The occasional flood= 
ing in this type discouréges grazing and erentes a favorable seedbed for 
such species &s cottonwood, silver (soft) meple, elm, and ashe The brush 
and seccncd-growth timber helps to meintein forest conditicns, and restricts 
sod éévelonnent. 


Damage According to Tree Species 


Denage to reproduction cnd snall trees veries considcrably for different 
species. Grazing appears to have little cffect upon juniber, eastern 
hephornbean (ironwood), walnut, and hickory. Most foresters cless the 
danege to oln, cottonwood, butternut, ond asnen as mild. Most serious 

emege from grezing is to the oaks, basswood, and sugar and silver (soft) 
mafplese 


Kinds of Anincis Most Danvging 


Most observers agree that all kinds of livestock, if in lerge nunbers, 
are heriful to woodland. 

rs a¢0, horses probably were ths “nurber one" enony of the woodlendse 
ay here are so few horses thet they are not cn inportant factor in 
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Sheep arc believed to de 10st horuful, with cattle ranking < close second. 
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Poultry, cspecially turkcys, are often destructive to the farmstead shelter- 
belt, although in some cases they help by cropping the weeds and grasse The 


ereée they affect is lixitcd to < small zone necr where they ere housede 


Hogs, if vroverly “rung” usuelly will not @o much dancge, and may even be 
helpful by periocically stirring up the soil ané developing < more favor- 
cble scedbed. Continuous pasturing of hogs would, however, be harmful. 


Recoyory of Grazcd Areas 


Mors then 80 zercent of the woodlend ares of southern Minnesotc is grazed. 
According to the 1945 Census cf Agriculituro, this practice had ebout reached 
its veak cnd the srotectcod acreage showed an inercase for the first tine since 
records were availebie. 


Ser] 


importent qucstion now is how to repair the damage done in grazed stands, 
nd Low rapicly they can recover. 
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if a grazeé wocd lot is protected against livestock, some reproduction can 
be expected the first year. In meany cases, however, the stocking of Gesir=- 
ecle trees is too low to assure emple resceding. 


Grazed wooc lots are generelily considered satisfactory both for fielé plent=- 
ing end Girect seedins of some of tke nut species. Before planting or direct 
seeding, =ost forcsters agree the lend shoulé be protected and lie icle for 
several years.e This will result in perticl esteblisiment of shrubs and kerbs, 
and © decrease in neavy grass sod so harvful to forest plentations. where 

2) erazing is complete, natural reproduction will often elininete 


Grazing of a wocd lot by Comestic livestock results in three general types 
of Ganage: (4) Destr Sate of plent life end forest environment; (2) brows- 
ing of young revroduction; and (3) treupling of tho soil which daages its 
structure and wate eres capacity and herms surface tree rootse 

It is generally egreed thet the greatest damege from grazing eci:cs to the 
sncil trees, ferrs, ené herbacecus arevith that ecver the forest floor. This 
pertiits the leaf litter and top soil to dry anda in general alters forest 
conditions.e when the rains fell they pack tke soil and water that weuld 


~ s = th - we A A 
heve sceped into the ground runs off. 


As grazing continues, more youns trees ere cétcn and if the gréezing is suf— 
ficiently intense even trees up to several inches in Gianeter may be ridden 
down, defolisicd, and cestroycde 


Stock mevetients through the wood lot in seareh of & neager supply of forage 
results in much trompling of the soil, destroying its top structure. Couplcd 
with the romovel of the herbecgous growth, the toy leyers of soil dry out, 


end soon grass begins to spread into the woodse 


c aAekn nain- Tr 7 . — 
Where hillsides are pasturea, trampling takes on cnothor aspecte the live 


stock walking around the ee and up the velleys maks peths which cover 


+ 


© considerable »ercentcge of the forest floor. They pack the soil and prevent 
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the ready penetration of reinfall, In times of heavy rains, these paths 
become small streams which erode the soil. As the waterflow increases, 
erosion also increases, and these paths often form gullies. 


"Grass is where it may be found"--is usually the trouble with the grazed 
wood lot. sven an unzgrazed wood lot ccntains some good food. The livestock, 
if they do not have ample improved pasture, will use this woodland browse 
which is nearly as valueble as grass from an ordinery pasture. The main 
difference is that this browse is not sufficiently dense to supply ample 
forage without considerable travel —s effort by the livestock. They 
actual! ly lose weight in a wood lot with plenty of seattered forage avail- 
able; whereeés in an improved Bees “oaks le obtain sufficicnt food in a 

few nours of grazing and cén then rest for long periods. 


Ure difficulty in controlling woodlend grezing lies in the confusion 
between @ wooded pasture and a pestured wood lote The pastured wood lot 

is generélly uot very good pasture and BASpOE ae is very destructive to the 
trees and reproduction. If the wood lot is on land thot should be elearcd 
for pésture or croplend, this pasturing mey be a dcsireble step in the eclear- 
ing process; but whore iand is to remain in ies cattle should be cxcludcde 


A pasture vith some troes is desirable. Livestock need sheds and a few trees 
do not herm gocd pasture. Most farmers think of all of their woods as a 
weoded posture, when in reclity part of it should be developed into en im- 
proved pésture with e few trecs left for shcde and the remainder protected 
from grazin, 

Grazing of Flenteations 

The most serious grazing injury to conifcrous plantations results from 
compecting of the soil by trempling. However, where browsing of coniferous 
seediings is excessive the trees are soften deformed and permencntly damaged. 
Skeep do more damage than other cnimels. 

Herdvoods, even with heevy browsing, neve remarkcoie cbility to recover when 
given protections. Lizht grazing in plentctions helps to recuce grass end 
weed Beetitic n, retards rodent damage, end lessens the fire hezard. 


C 
La) 


After weighing advantages and disadvantages of grazing 
complete protcction is recommocnced. 


plsenteticas, 


Besea on observetion ond experience, fencing of wood lots or ae ations is 
not reecmmcrded. Howover, * all pestures should be fonced. (The wood lot 
Shouicd not be « pert of this pasture.) If wood lots or EE e not 
fenecd they will not bc subjected to conecntreted grezging. There mey be 


ligny grezing by ccttle running in oe adjoining corn svclks or meadows late 
in the fall, but this will be lIcss harmful then hetvy grazing which cimost 
Giwtys occurs in fenced woodl-nds. 
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Plenting 


Wood=lot, windbreak, and shclterbelt planting will be discussed under five 
phases: (1) Seed, (2) nursery prectice, (3) conifcrous planting, (4) haré- 
wood planting, ond (5) care of yourg planta 


Sced 


Sced production of hardwoods in southern Minnesota hes had little attentions 
Some systematic notes heave been teken for a limitcd area near the Soil 
Conservetion Service nursery at Winonc, Minnesota. Zlsewhore foresters heave 
mnede only & few casual observetions. 


Three importent tree species (green ash, boxclder, end biack locust), which 
often hold their seed until lete in tke winter, heve been found to produce 
&bundant seed crops at rather frequent intervals. Osks and elms elso 
produce good ssed crops cvery few yeers, Black welnut, butternut, hickcrics, 
and b&asswocd periodiccily produce cbundant seed crops cn some trcecs while 
others ere barrene Only infrequently do these letter spccics produce seed 
abundantly on ell treese 


In genersi it has bcon opserved thet trees in dense stands produce less sccda 
than these in park-like stends. Sines many southern Minnesotc woodlends heave 
beon grézcd heavily, many trees erc open grown end ideal for sced productions 


Exocrience at the Soil Conservation Service Nursery at Winona has led to 
the foilowing recommendetions for the colloction of tree sceds 


il. The source of seed should be such €s to essure winter-hardy high- 
quality stocke 


& around Aime and Fountain City, Wisconsin, on the cast 
re of Lake Pepin, is considered excellent for collecting 
iper seeds 


the Red River Valley in northwostern Minnesota or North Dckota, 


3. To assure hardiness, Arcrican elim sceca shouid be ecllected from 
¥ i 
or from cther hordy sources. 


4. Green ash sood should be collected from the "pot hole" cistrict 


in western Minnesots. Scced collectec from this area produces 
stock fairly immune to leef rust, which has as its alternate 
host the slough grass in small bogse 


5. An annual secé-precuction survey ond the cstcdlishment of per- 
manent secd-collection areas throughout Minnesota is essential 
to en adequate nursery ond ficid-planting progran, 


Nursery 'rcctice 
Expericnee of the Soil Conservation Service suggests the following: 


First and most important is « seed supply te cover 2 ninimum of two ycars' 


nursery needs, For oaks, walnuts, anc siniler species, which produce seed 
at 3- to 5-yeer intervels, a larger supply of seed is desirebic. 
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tut speecics generally should not be grown in the nurserye Oaks, hickorics, 
welnuts, and butternuts should be directly sccded on the planting areca. 
Best results ere obtained with spring plenting using stratificd scod. 


Cottonwood cen be grown in the nursery from sced or rooted cuttingse Duo to 
Gifficulty of controlling proper moisture conditions in the secdbed, however, 
nursery production from secd is usually not too successful. Te essure a good 
stond it is necessary to méintain adequate moisture conditions of a "fog" 
nésure during germination and establishment. Cottonwood seeds grow readily 
on send bers and cbandoned fields along rivor bottoms. Tho leasing of 
néeturally seeded arcas and lifting the wild stock for plenting, or the leas=- 
ing of land in 4 fevoreble location and planting cottonwood is recommended. 


Conifers should be trensplanted in the BPESEBs Fell trensplanting of conifers 
When necessery and where eédequrte irrigation fe cilitics arc aveilable should 
be completed pricr to Sepiterber 1 to give the root system a chance to ma 

fell growth before freezing wenther. 


Hardwood trfusplanting is generelly not needed. 


Nursery steck should be avecileble for farm planting early in April and the 
tree-planting peck will usually be passed by the third week in April. 


Conifercus Pleéntins 


Meny foresters in scuthern Minnesota feel thet conifers ere importent in 
Windbreek, snclterbelt, and wood-lot plentings in this area. However, conifers 
do not survive @s well as hardwood specics, such as green @sh and #mericen cln, 
and it is coubtful if their use should be expanded. Conifers mekeo a better 
Winter wingoreek then hérdwoods, when used in nerrow belts. Most observers 
agree thet plantetions with hardwoods snd conifers in mixture cre loss likely 
to be grazed end have more chance to receive cultural and rcoleaso work. 


Spring plenting gencrally has given better survivsl then fall plenting. The 
difficulty with fall plenting seems to lic partly in the practice of plent- 
ing too lste, Fall field plenting is cspociclly hazardous in Minnesota due 

to normal dry conditions during this time of year. If fall plenting is done, 
the stock should bs set in the ficld by Scptembcr i to give the root systen 

& month or so to develop before freezing wecther. sugust is genereélly very 
dry and is also a busy month for farmers, so it is doubtful if eny large-scale 
Dienting program could be developed then, aithough small-scale fall planting 
would ease the pressure in the spring. Deen on sandy soils, stock planted 
tete in the fall often suffers from frost heevinge In general spring planting 
for all tree specics seems most Gesirable. 


Conifers develop best on soils thet are neutral or slightly acid. Conifers 
commonly plented in southern Minnesota include the following: 


White pinc.--White pine has been used extensively, excert in the extreme 
southwestern counties. Survival has been spotty, renging from very good 
to poore Trees which heve survived usurlly heve made good aa 9 On 
the average, 2-2 stock scems best. Since white pine biister rust is 
cormon throughout Minnesota and eradication ri is Daou this 
specics is not recommenced cxcept for erc&és e rclativcly free of 
Ribes. #lso, to avoid serious injury from the white pine weevil, this 
specics is best piented under stands of harcwood, suck as ock or aspen, 
end given leter relsase. In good hardwood stands, white pine uncer- 
plenting is not recormendede 
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Red pine.--Red pine survives woll end develops sonewhet bettor then 
white pine. Planting stock recomuended is 2-l or 2-2. This species 
is recomended for ell except the extrenmc southwestern countics, but 
it should not be plented on the heeviest soils, nor benceth hardwoods 
or white pine sténds. 


Jack pinee-Jack pine has shown good te execllent survivel cond growth 
where usec on the lighter soils without overhced shade. It is by far 
the best of the pines for reforestetion and windbreak planting in 


ng 
scuthern llinnesota. Although 2-1 stock is recormonécd for general 
use, 1-1, 2-1, 2-0, and 2-2 stock heve all been used Speer 
Jeck pine should not be planted on the heevier soils in souther 
Minnesota. 


fustricn pinc.e-~-Austrion pine (2-1 and 2-2 stock) has been uscd to a 
very limited extent. Neither survival nor growth has bcon satis~ 
feetory. It is coubtful if this specios should be recommenced. It 
Sppears to have the best chance of survivel in the extreme southeastern 
pert of Minnesota. This species must not be plented beneath existing 
SrCCSe 


Scotehn pine.--Scotch pines) using 1-1, 1-2, or 2-0 stock has been used 
in all parts of southern Minnesota, end has becn & close second to 
jack pine in survivel and grcewthe Stock smaller than 2-0 is nct 


recommendec. The Riga aetna or other reces with similer hardiness 
and good form, should elveys be used. Unéerplenting with this species 


is not recomicnded. Rabbit and mouse demage is comion.e nes injury 
Guring 1947-48 was especially severe cn Seoteh pine of southern and 
central Buropean origin, <lthough the Rige variety from sehr and 
Scandinevyicn races were guite resistant. 


Western White (Biae! ee) Spruccoe=-Th ies kas not been uscd to 
ony extent Gn ~est plenting progrens e@ not re ormende? by nost 
feresters, It ney keve scone sreomise f i 
White sprucee--Wiite spruce (mostly 2-2 stock) has ziven fair to good 
‘surtivel, but only fair growth. In general this species has been used 
for unc “See bing or in 7ixtbure With répiciv grewing hardwoods, which 
resulted in « dcnse overstorye Where this species hes had freedom 
from overneac ttbion it hes Gene welle ee plentings should be 
limited to the heavicr soils anc te erees relatively free of overhead 
COVCL « 


Norway spruce. --Norway spruce es shown gooé survival end good growthe 
Reccrmmonafticns erc tc use 2-1 or 2-2 stock, cspecielly in wincbreaks 
end other plantings throughout the areca. This soccies should not be 
uséd for underpitnting. Sone reces suffered eonsiderable aenage during 
stat 1947-48 wintcr.e 


Juniszere--Juniper {rec ecdar) hes been used to & considerable extent 
( iE - 
ever the crec. Survival has been spotty, rensing from fair to excel- 


& - 2 i 3 
% : + = ne = AV? ON valet 
Jent. Growth, on the cther hand, has becn slow and seldom retes more 
A - 


can e) Se 
than feir when co:nupered with hardweods. Thc ocst stccks scers to be 
2-0, 2-1, or 1-1. Juniper dces well on soils with * relatively high 


lime content. Since this specics is en el ) 
appie rust, it is not recommended in the applo-growing arca 
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Ponderosa pine.--This species has had only limited use, but some 
foresters believe it has a good chance to succeed, especially in 
the Red River Valley. 2-2 stock is recommended. However, heévy 
winter damage during 1947-48 indicates that the species may not be 
very hardy under Minnesota winter conditions of unusual severity. 


Hardwood Planting 


It is estimated that from 60 to 75 ee of ell tree planting in southern 
Minnesota should be with hardwoods. 


If a ferm program of planting for game management devclops, the proportion 
ef hardwoods may be increased, since they furnish adequate wind protection, 
iceal cover, and more food than the conifereus species. 


Hardwoods are planted és 1-0 or 2-0 scedlings or rooted cuttings. In several 
cases, as with the nut species, direct seceding appears better than planting 
with nursery stock. By properly stratifying the seed and planting in the 
spring, considerable rodent daaage can be avoided. 


Recommendations for cach of the hardwood species, based upon the obsorvations 
of several foresters follow: 


Grecn ash.--For Minnesota planting it is important thet seed be 
collected from rust-resistent trees from the “pot hole” area in 
western Minncsota. Survivel of 1-0 or 2-0 stock is generally 
excellert with growth good. This specics is reccommended for use 
throughout this ere& on the better soils. 


White ash.--White ash has not been extensively used, but it secms 
GO be Similar to green ash in ie: teristics and growthe E3xccl- 
lent survival and good growth of 1-0 or 2-0 stock cen be expected 
on suiteble sites, avoiding the extreme western and southwestern 
Minncsota countics. 
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Boxeider.--This specics has hed only limited use--mostly in the 
preairic arcee. The wood is of low valuc fcr fuel and posts, ana 
seldom reaches & size to make lumbor. The limbs cnd trenches cro 
brittic and breck easily in storms. It shows good survival with 
1-0 stock end mekcs excelicnt growshe In the opinion of scvora 
observers, this species siould be given grecter considerction, 
especielly in the csteblishment of windbreaks, to be replaced later 
by more desirable cnd longcr-lived specicse 


Cottonwood. --Cottonwood hes been used em euster as in southern 
Minncsotca. Urrooted euttings heave not given very good survival and 
are not recommended. Hootced cuttings naa 1-0 sccdlings heve sur- 
vived and grown excellentiy, Beeruse of the short life of the scod 
end the difficulty of maintaining proper moisture concitions in the 
seedbed, this species has not done woll in the nursery. Usually, 
however, Wildlings can be found in dense numbers on sand bers in tho 
rivers, or on abcndoned fields following spring floods. This is the 
eheapest and most Re nem source of cottonwood plenting stocke 


American olm.--Good survivel has been obdteined using 1-0 or 2-0 stock, 
but growth has been only fair to good. To assure frost herciness, it 
is neecsscary that secd be obtained in « northern area, such as the 


Rcd River Valley or North Dakota. Elm produced in the Winona nursery 
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from locally grown seed is seldom set isfactory in western and 
northwestern Minnesota. 


Heekberry.--Hackberry (1-0 and 2-0 stock) wes used to a consider- 
able extent by the Soil Conservation Serviee in mixed pienti 
southeastern Minnesota, from 1935 to 1940. Barly survivel wa 
but growth during the first few years was so slow thet further use 

was not recormended. %xemination of some of these same plantings in 
1947, after cbout ten growing seasons, showed that hackberry responded 
well during the past few years and had overtaken, and, in some cases 
pessed, competing hardwood and coniferous species in sizee It appeared 
to be extremely hardy and ruggcde The root systens were woll formed 
and appeared tc be as effective as black locust in controlling gully 
erosione It is doubtful if the species should be used ncerth of a line 
extcnding west of the Twin Cities through St. Cloud and Alexenéria. 

it should do well in the windbreaks and shelterbelts in the southern 
and southwestern counties. 


Bleck locust.--Black locust hes been used extensively for gully plent- 
ing by tho > Soil SESSA Cee Service in southeastern Minnesota. The 
survivai of 1-0 and 2-0 stock has been good to execllont. The growth 
veried from poor to excellent. In general the specics has been very 
successful in stabilizing gullies, Often the treos were spaced 4x4 
feet or farther apart. In mest cases planting wes on west or south 

sloves where erosion is most cozmmone Under these conditions, the 
locust borer hes been & pest cn the young trees. Frost damage is 
common. These twe factors often make the individuals in entire stands 
look more like lerge shrubs than trees. This species likes a neutral 
or bésiec soil, with plenty of moisture but good drainagee Dense 
stands, which shade the stems, discourage tae locust borer. This in- 
sect is also less cormon on north and east slopese In plentétions 
some stems <cppear to be hardy and more vigorous then aie neighborse 
The sclieection cf hardy strzins planted dcnusely on northerly exposures 
or on flat well-drained neutral soii should produce @ poe crop of 
dureble fence posts in from 8 to 12 years. 


Sugtr naple.--Sugér mapic, using 2-0 stock, has given good survival 
but peor zgrewth. It is doubtful if the species shculd be used in open 
plantations, but it may have « piace in underplenting where some shade 
is aveilebice This species may not be suitable for the standard wind- 
breek, but sculd te considered for wood-lot planting @s the merchent- 
able trees yicld a velurbie wood product. Once nrg in ¢n 
ungreazea wood lot end developed to sced=-producing age, the species 
soon becemes well cstablisked by neturel roproductione This specics 
shoulé be pianted on gocd soil ana under pertial shadc. 


Silver (so LT LT méple.--This species has not been planted extensively 

of late vears, clthougn & considorable enount of pulled stock fron the 
river bottoms was used during the cerly deys in cstcblishing windbreaks 
and trec ecleins in the western counties of Minncsote, 1-0 or 2-0 stock: 
is recorzionced. On suitable sitcs, good survival and good to oxcellent 
graith can be expected. More extcnsivs use of the spocies on river 
pottoms end in shelterbelts is recommenced. 
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Willow. --Rooted ee of Wiilow heve given good to execllent 
survivel end excellent growth throughout southern Minnesote. Creetor 
use of thc meny specics feed sts see of willow, especiclly as a snow 
eetch in ficld wincbreeks, «nd as 4 nurse crop in establisking ferm- 
stead Windbreeks and ficld sheltertelts is recormcnidcd. Sk Sclix purpurea 

(vrricties lemortiane ond sracilis) arc low-growing spoeeios which heve 
tcen used only ¢ experimented but seen to offer great promise for the 
snoweec teh portion of the windbreck. 


Black wolnut.--Binck welnut, plented as 100 stock, hos given good 
survivel, “but only feir growth in wood-lct plentations, The tap root 
is cut i lifting operations in the nurscry, and the trec does not 
recover repidly, if ever, from this shock. Sced spots heve given 
only feir survivel duo to rodent damage, but the seeds that wore 
missed by the squirreis produce seedlings thet put on much better 


growth than the 1-0 nursery stock. Sced spots aro preferable for 
this speeios if effcctive rocent repellents cen be developed. This 


ke most velucblic tree growing naturally in southern Minnesota, 
and deserves greeter considerétion on well-crained sites in both the 
wood=lot and windbreak planting programs. Stratified secd should be 
usea in ail walnut and butternut planting. 


Buivernute-=Growth cnd survival observcetions and planting recomienda= 
1 


tions 6ére tho sare as those for Wes This Se, however, is not 
as valuable anc cces not warrént high preference in a planting programe. 
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Oeks,=--Oaks Heve not becn raised te any extent in nurseries, so fielt 


wee my 

observations were not cveailable. it is the general opinicn thet these 
species, and ¢lso the hickories, siculd be grown in seed spots in the 
ficlé. The develonprent of a satisfactory rcdent repellent to use on 
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Siberian peashrub (Caragone).--This species has been used to @ con- 
LAG extent Gs a snow catch in thc Red River arca end the extreme 
stern counties of Minnesote. Geod survivel snd growth ecn be cxpected 
with 1-0 ae Grésshoprers and blister beeties have donc severe 
cenfge in sons plantations. Grazing by livestock seems to be more 
harsful then to ash, plum, anc other windbreak énd shelterbelt spsciese 


Wilc piume--Wild plum (1-0 stock) hes been used to 2 iinited extent 
oa the extreme western counties of Minnesots. Both survivel 


and 
rowth hevc been good. The species is recommended csrecially ¢s 
snow entch. Its dense growth is especially favorablo for wildl ito 9 


suen @s pheasants and resbits. The flowers in the early spring aro 
tive ent the fruit neturing in lete surmer is showy as well as 


Russien-o ‘ive. ~-Russicn-olive BES ween used fairly extousively in 

‘southern ™ bannesote end proved setisfactorye Execllent survival end 

g008 growth his been obtainsd ae 1-0 stock. Grecter uce of this 
f 


Lae) 7 - . 
species is recormended for shelterbelt plenting, aithcugi: it should 
mot be used on light ecid scilse 
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Lilec.--Liliec has been little used 


in Minnesote. Where tried, 1-0 


end 2-0 stock hes Siven good survival but it is 2 very slow grower. 


This species makes 2 dense 
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Grazing.--rhis subject has been covered in previous sections of this 

report, but the need for protection from grazing should be emphasized 
again. Except possibly to reduce the fire hazard by removing some of 
the grass, which might otherwise burn over in the case of fire, there 
is no indication that grazing of livestock ever contributed anything 

to improve survivel or growth of planted trees in the area, 


Fire.—-Fire in the woodland has not nreviously been discussed since 
most forest timberland receives relatively good protection. Some 
burning occurs along railroad rights-of-way, Bar iene in the oak 
tyoe and the cut-over areas in districts 7, 8, and 9. Plantations, 
esoccially when not oroverly cultivated during the first few years, 
often prescnt a considerable fire hazard until the crowns close and 
shace out the under vegetation, The farmer is usually proud of his 
olantations and gives them better fire protection than the rest of 
his woodland or windbreaks. 


Thinning.--Tree crowns in many plantations soon close in and become 
crowded, This produces thin whiv-like stems which grow slowly and 
are sudject to wind and snow breakage. The prover time to thin such 
plantations and the degrec of cutting is generally not known and 
deserves study, 


Liberation cuttings.--During the carly years small planted trees 


should be released from competition by frequent cultivation. Most 
stands are of mixed specics, usually a rows. As these develop, 
certain species, such as cottonwood, grow more rapidly, and if left 


to develop naturally may crowd out ipo growing pines, spruce, oak, 
basswood, etc, There are meny examoles of such crowding either by 
other planted trees or by native species established on the site. 
Information is nceded on the vrover cutting vractices to use in such 
stands and the desirable size or age when operations should be started. 


Pruning.-~As the plantation develoos tne lower part of the boles of 
the trees become covered with dead limbs. Where special products, 
such as rence posts, poies, or logs, are Weeired it may be profitable 
iss prune the crop trees to obtain smooth stems, In some cascs pruning 

£ larger trces would liberate younger individuals. Pruning of farn- 
ese trees Gescrves study. 


1 
ae) 
Ov 

l 


i ua ro ectopatcty a 

| ae to averR * se 
re urge ont on, tortave aia 0 
ware, 9.) fad yoguots nee Set hue sear a : 


oga: hotmneny acr itvhen ee oad yabestions eukiad eslilinh 


he of beta fe eae J 


+ 


wert te come actifhis owt ef? 3 Oe Line » wes e:caase o 


| tect? + uc hae 2% bawsaxr Tipe wae ogecaas maces ude a2 nia tho. _ 
ot Ata, eerul pietaisne nebenn kite roe recy owl excteeen fans oo 


itiw berwoonse eretty he weedownt 2l¢ booed af ‘botbae od 


of want off > coves Sal LL) cdbvot ali cn. melted cepebaol 


ead LG > etif ct etwc ud qttecae? atede | 


PIMOS oes WT Hoos ot Peale tao Miyvoss sud soohorg nate 


Precmer cet bi, Bow Bo Lo mOTY pedi ~ ood bad adh wallt 58 ua ce 4 
ete eon oe deve Be ) oevingote haved & stows ae stu78 SE OF 


psere YW umd © op Aloo eokecop ellicg Ws botauboce 20}s -etarand . 


esa. al? % sbeobeva Qoieil of? Qc trory.t ies eo xont of? acjecutent 


egeod iets? etd? ci qwaxrsst Yo adr versa? 


(10) 


BIBLICGHAPHY 
anderson, Perker 0. 


1942.  Picnting the stenderd windbreak. Minn. Ext. Bul. 7196, 
16 pope, illuse Unive of Minn., St. Paul, Minn. 


1946.  Windbreeks for fiold protections Ext. Folder No. 140, 
6 pe, ilius. Unive of Minne, Sts Paul, Minn. 


Ge. 


be AF 
Cheynsy, 3 , and Brown, 


R. Me Me 


1927. “Bhe farm wood lot of southeestern Minnesot:, its com 
position, volume, growth, véluc, end future possibiiitics. 


Minne Bul. Now 241, 28 ppe, iliuse Univ. of Minn, 
St. ful, Winn. 


1931. <Esteébiishment, growth, and infiuence of shcltcrbelts in 
the prairie region of Minnesota. Bul. No. 285, 36 pre, 
illus. THe of Minne Agr. ixpt. Sta., St. Paul, Minn. 


(Nye 7 vy 
Christovhers Cou. 
VMAPISTODNST SO, Ve te 


15466 Home=-grown bern for nigh producticn. Successful Ferming, 
Vole 44, Now 9, 34 DDe 


Christovkerson, ©, He, end Roos, Le We 
1945, Home-grown timcoer for farm buildings. Minn. Farm end dome 


Seience, yoke 1. Nos 2, So op., Viluss 


Dete Ors s MM, Es 


1943.6 Silvicultural aspects of wocdiend managcment in south—- 
eastern Minnesota. Tech. Bul. No. 157, 71 poe, illuse 
Unive of Minn. Agr. Expt. Sta., St. raul, Minno 


le Ae and Schmitz, Henry 
1956. Drought demage to prairie shclterbclts in iw#inncsotee 
Bul, Nog S29— 28 DDe, iljuse Unive of “tinn, Agrs Expte 
Stas, St. Faul, Minn. 


Hienson, Herry L., and Schmitz, Henry 
1938.  resurvey of the demonstration prairie shelterbelts in 
Minnesota. Bul. No. 337, 16 vpe, illuse Unive of Winn. 


Agere AxCbe Stic, Site ede. Minne 


ef cat Stction 
1936. Introduction tc reports of the forest 


arvey of the Lake 
Steates--purposes, metiods, stend Gefinitionse 
Economie Note Noe 4, 24 pp. lerdeeezoa)): St. Faul, Minn. 


samen ee 8 


= =e 


ee ee ee 


1937. “ne forest situation in the hardwood end prairie districts 
ef Minnesota. Economie “cte No, 6, 60 spe (processed). 


St. Paul, Minn. 


locke, Stenley $ 
- eae: 5. Lneome ead ferm woodlands. Jour. 


PPe 725-7286 


Fx 


ore Vol. 45. Noe 10, 


ao et 
eed iisawetd 
teen, 


o bp 2 . 4 n ero 'c% P foudoule da ar " oo 7 “y 
EEA 90 patties 1s else Ceeh RE Ont 
get da. » c on ¢ + ‘9 ey ca’ < gli a o. 


—" — ” T = ty 
uw = Liv aie ‘Ga * 3 
‘ } 
* . val *~ s 
“= {oa es - 2 Ld » 
. Ars i diel h ae ian APP joule 
ri - f ~* — - 
oomaa . Om. 6 +. 7 thot 4 
r or 


& ,cll goed ath a 


deve - - 
<7: a aq ii Tr? 
ilar 4@ ? 7 ° & the ) «! a 7 
r 1 .* rs gC eas ; 
ve 
> * ‘ate 
‘ i ¢ 
‘ i 4 , 
~. 
of es Pee a a ' : * a . ,* 
A 
.* es 
7 wd 
ore — onal ee ee) 
>] r ’ . } is 
ae BeLeriud te # Bese : R 
- “ar 
H si ‘ 


r as t x ity 
akira 1 ARTs AN any eee eS 
- ¥ show es t he j 


~ inj i rf 


wee a = Fi : 
gee oh ,(foeacotett) aftr OG gk ot BCH OL eae 


aencenmrireh amines Saas near ae : 
er a ohne he tac: 


i ots. ahr coat. hogs. 


